Mammalian sperm are unable to fertilize the egg immediately after ejaculation. In order to gain fertilization competence, they need to undergo a series of biochemical and physiological modifications inside the female reproductive tract, known as capacitation. Capacitation correlates with two essential events for fertilization: hyperactivation, an asymmetric and vigorous flagellar motility, and the ability to undergo the acrosome reaction. At a molecular level, capacitation is associated to: phosphorylation cascades, modification of membrane lipids, alkalinization of the intracellular pH, increase in the intracellular Ca 2+ concentration and hyperpolarization of the sperm plasma membrane potential. Hyperpolarization is a crucial event in capacitation since it primes the sperm to undergo the exocytosis of the acrosome content, essential to achieve fertilization of the oocyte.
Introduction
Fertilization involves the fusion of male and female gametes, which is the first step in creating a new organism. However, mammalian sperm, unlike spermatozoa of many other animals, are unable to fertilize the egg immediately after ejaculation. In order to gain fertilization competence, they need to undergo a series of physiological modifications inside the female reproductive tract, collectively known as capacitation (Austin, 1952; Chang, 1951 ] i (Ruknudin and Silver, 1990) , and hyperpolarization of the sperm plasma membrane potential (Em) (De La VegaBeltran et al., 2012; Escoffier et al., 2012; Gervasi and Visconti, 2016) . The sperm is a highly differentiated and compartmentalized cell, composed of a flagellum, in charge of the cell propulsion, and a head, which contains the highly compacted DNA surrounded by a vesicle named acrosome. These compartments exhibit differential distribution of membrane channels restricted to specific localizations (Fig. 1 ).
Capacitation correlates with flagellar vigorous motility called hyperactivation (Yanagimachi, 1994a) and the ability to undergo the acrosome reaction in response to a physiological agonist, both of which are believed to be essential for successful sperm penetration into oocytes (Yanagimachi, 1994b) . Therefore, the two essential physiological events, hyperactivation and acrosome reaction, take place in different compartments. However, it is also now known that activation of signaling pathways in the sperm tail plays a role in the regulation of events happening in the head. Navarro et al. showed ten years ago, by injecting fluorescent dyes, that diffusion among compartments is possible (Navarro et al., 2007) . It should be noted that trans-signaling events by second messengers as cAMP, produced in micro-domains by the action of transmembrane (only in the head) and/or soluble adenylyl cyclase (presumably in the whole sperm) is improbable, since cAMP diffusion is restricted by hydrolyzing enzymes and extrusion pumps (Alonso et al., 2017; Wertheimer et al., 2013) . However, signaling events can also be orchestrated by diffusion of ions across compartments, influencing pH, Ca 2+ concentration, and membrane potential.
